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A tissue culture method which has been used
for chemotherapy cytotoxicity studies was em-
ployed using basal cell epithelioma tissue. This
method has been previously shown to be success-
ful in producing short term cellular outgrowths
of a variety of neoplasms including malignant
melanoma, adenocarcinomas, sarcomas and ma-
lignant lymphomas (1).
In this report we wish to present our prelim-
inary findings using this method with basal cell
epitheliorna explants.
METHOD
Following preparation of the biopsy site with
70% alcohol cleansings and local Xylocaine anes-
thesia, the aseptically obtained biopsy specimen
of the basal cell epithelioma was bisected. One
half of the specimen was used for routine histologic
examination and the other half was divided into
a deep and a superficial portion and placed in
separate bottles containing Medium 199. As a
control normal appearing skin adjacent to the
tumor was obtained in a similar fashion. All speci-
mens were further processed under sterile condi-
tions as follows:
The specimens were placed in the well of a
Maximow slide and Medium 199 added to the well
in order to keep the tissue moist. Using two cata-
ract knives, the tissues were cut into approxi-
mately one millimeter fragments. As the speci-
mens were minced, the pieces were returned to the
medium containing well in order to keep them
moist.
Using forceps, glass cover slips were placed on
the edges of the Maximow slide. One drop chick
plasma was placed on each cover slip with a pi-
pette. Two or three of the tissue fragments were
placed in the plasma on the coverslip. One drop
of chick embryo extract was added and the prepa-
ration was allowed to stand at room temperature
for one half hour. The clot thus formed fixes the
explants to the coverslip.
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Using forceps, the coverslips with the tissue
fragments attached were then placed into Leigh-
ton tissue culture tubes. The explants were fed
with Medium 199 plus 20% autologous or pooled
human serum, to which 150gamma/ml. of neomy-
cm sulfate was added. This nutrient mixture was
changed once or twice weekly, depending on the
rate of growth of the cultures. The Leighton tubes
were closed with rubber stoppers and were incu-
bated at 37° C.
Seven to fourteen culture tubes were prepared
from each specimen. A total of 161 culture tubes
were made. The cultures were examined periodi-
cally under light microscopy and selected speci-
mens were stained at varying time intervals with
Jenner-Gierusa for study of growth patterns and
cellular morphology.
RESULTS
A summary of the growth results can be seen
in Table I. Ten of eleven tumor specimens
showed active migration of cells in varying
growth patterns. In general better growth was
obtained from the deeper portions of the speci-
mens. In Culture Series I from a deep portion of
the tumor specimen there was extensive growth
and marked clot lysis (fibrinolysis which creates
liquefaction pools) in which the cells then grew
out on the glass coverslip. Two distinct cell types
were observed in one of the four day-old cultures.
In the region closer to the explant and in a mar-
ginal area surrounding the pool, polyhedral epi-
thelial cells appeared to be growing out in essen-
tially monolayer sheets and cords. Peripheral to
the epithelial cells were bipolar, spindle shaped,
"fibroblastic" cells. Several mitotic figures were
observed among the epithelial cells and among
the "fibroblastic" cells. The nuclei of the epithe-
hal cells were two to three times larger than the
spindle cells. Similarly, one of the seven day-old
cultures displayed densely packed epithelial cells
which merged imperceptably with the explant
proper. Again, there was a peripheral area of
"fibroblastic" cells which were now oriented in
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TABLE I
S'ummary of results
Culture
Series Biopsy Site Source of Explants
Total
Cultures
Cultures
with Growth
Cell Types Observed
"Fibro-Mastic" Epithelial
I Cheek Deep
Superficial
10
14
9
13
+
+
+
0
II Forehead Deep
Superficial
10
10
0
0
0
0
0
0
III
IV
Forehead
Nose
Deep
Superficial
Deep
Superficial
10
10
10
10
10
10
9
5
+
+
+
+
*
0
+
0
V Cheek Deep
Superficial
7
7
1
0
+
0
0
0
VI Nose Entire specimen 10 7 + *
VII Nose Entire specimen 9 9 + *
VIII Nose Deep
Superficial
7
7
7
6
+
+
+
+
IX Chin Entire specimen 10 9 + 0
X Temple Entire specimen 10 2 + 0
XI Ear Entire specimen 10 8 + 0
* Some bizarre epithelial-like cells.
two directions; one marginating and circumvent-
ing the epithelial sheet and the other arranged
radially to these marginal cells. These growth
patterns were even more pronounced in an eleven
day-old preparation from the same culture series.
Seven out of 24 cultures in this series showed
varying degrees of this type of epithelial out-
growth. A low power view showing the three
patterns of growth can be seen in Fig. 1. The
uppermost area is composed of epithelial cells in
the liquefaction pool. The middle area shows
margination of the "fibroblastic" cells and the
lower area shows the "fibroblastic" cells oriented
radially. Another low power view of the epithe-
hal sheet can be seen in Fig. 2. A high power
view of the "fibroblastic" cells are illustrated in
Fig. 3. Note that the latter cells are primarily
bipolar with eliptical nuclei and several small
nucleolar masses. A high power view of the epi-
thelial cells can be seen to have primarily round
nuclei with prominent, irregular nucleolar masses
(Fig. 4). Another high power view of the epithe-
hal cells showing a squamous nest can be seen in
Fig. 5. An additional feature of this culture was
the large number of macrophages packed with
coarse basophilic cytoplasmic granules and an
almost equal number of cells identified by the
presence of fine metachromatic granules in the
cytoplasm. These latter cells in all probability
are mast cells. Two cells which contained these
fine metachromatic granules can be seen in Fig.
6. Macrophages are distinguished by the presence
of coarse granules (Fig. 7, single arrow). Small
round cells with a smooth outline and a rather
homogeneous dark cytoplasm were also seen to
contain the fine metachrornatic granules (Fig. 7,
double arrow). Again, these are thought to repre-
sent mast cells.
Culture Series III displayed the rather bizarre,
highly unorganized growth pattern often seen in
tissue cultures of human and animal malignant
neoplasms. There is marked pleornorphism. The
cells are primarily multipolar (as shown in Fig.
8) with some polygonal cells having an increased
nucleo-cytoplasmic ratio and prominent irregular
nucleoli. A high power view of the cells indicated
by an arrow in Fig. S can be seen in Fig. 9. Seven
out of twenty cultures in this series showed these
bizarre cells.
Culture Series IV displayed the three stage
growth pattern that was observed in Series I
(Fig. 10). In this case, however, the epithelial
sheet of cells has not yet migrated to the edge
of the liquefaction pool. Granular macrophages
can be seen in the pool and "fibroblastic" cells
rim a marginal area circumferentially and then
FIG. 1. Eleven day-old culture of a basal cell epithelioma showing a varied growth pattern. Top,
epithelial sheet; middle "fibroblastic" cells oriented circumferentially around the epithelial sheet;
bottom "fibroblastic" ce]ls oriented radially. (x 90)
FIG. 2. Another view of the epithelial sheet. (X 90)
FIG. 3. A higher magnification of the "fibroblastic" cells. (X 900)
FIG. 4. A higher magnification of the epithelial cells. (X 900)
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FIG. 5. A high power view of a nest of epithelial cells. (X 900)
FIG. 6. Two cells containing fine metachromatic granules. (X 900)
FIG. 7. Single arrow—macrophages distinguished by the presence of coarse granules. Double arrow—
small round cells containing the fine metachromatic granules as seen in the cells shown above in Figure 6.
(X 900)
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FIG. 8. Culture showing highly unorganized growth pattern with marked pleornorphism. (X 90)
FIG. 9. High power view of the area indicated by arrow in Figure 8. Note the increased nuclear to cyto-
plasmic ratio and prominent irregular nucleoli of these bizarre epithelial like cells. (X 900)
FIG. 10. Culture showing the explant as a dark central area with surrounding sheet of outgrowing
epithelial cells. (X 90)
FIG. 11. High power view of epithelial cells with constant nuclear size and single round nucleoli.
(X 900)
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extend in a radial fashion into the surrounding
clot. A high power view of the epithelial sheet
shows cells having a rather constant nuclear size
with 1, 2, or 3 round nucleoli (Fig. 11). Bizarre
irregular nucleolar masses observed in the Series
I and III described above were absent. In 15 cul-
tures of this series 3 showed spithelial cell out-
growth. In each instance of outgrowth, the cells
displayed growth characteristics and cellular
morphology usually associated with non-neoplas-
tic tissue.
Of the remaining eight Culture Series one dis-
played the growth characteristics described above
for Series I, two displayed the pleomorphism ob-
served in Culture Series II and four had only
"fibroblastic" cell outgrowths. Only one of the
11 specimens cultured had no growth at all.
DISCUSSION
The two principal types of cellular outgrowth
found in these cultures were polyhedral epithelial
cells and bipolar or multipolar "fibroblastic"
cells. The "fibroblastic" cells tended to migrate
into the plasma clot at the periphery of the out-
growth while the polyhedral cells grew relatively
slowly and remained more closely attached to the
site of the explant.
The polyhedral cells grew out as broad, prin-
cipally monolayer sheets which produced a pave-
ment stone-like mosaic of cells undoubtedly of
epithelial origin. It is presumed, albeit unproven,
that these sheets of epithelial cells are migrating
sheets of basal cell epithelioma cells. Of course
it is possible that they are not outgrowths of
tumor cells but merely represent epithelial pro-
liferations of normal epidermal or adriexal cells
also present in the biopsy specimens. However,
several features speak against this latter possi-
bility. First, those tissue culture explants taken
from the deeper portions of the tumors contained
no epidermis and few adnexa as demonstrated
by the histopathology of the biopsy specimens.
Secondly, explants of the two normal skin speci-
mens failed to grow out epithelial sheets. And
thirdly, the cytologic characteristics of the polyg-
onal cells in some specimens demonstrated a
degree of pleornorphism more consistent with
outgrowth of malignant tissue. Despite these fea-
tures, we are unable to rule out the possibility
that the epithelial sheet-like outgrowths represent
proliferations of cells derived from the normal
adnexal structures rather than from the tumor
tissue. The fact that desmosomes (prickles) could
be demonstrated to join neighboring cells in
the epithelial sheets indicates that these are epi-
thelial cells but does not distinguish them as
normal adnexal cells or basal cell epithelioma cells
since such intercellular bridges have been shown
to exist both in normal adnexal structures and
in basal cell epitheliomas (2).
The nature of the "fibroblastic" cells in tissue
cultures has been a matter of much dispute, and
they probably represent a number of different
cell types which have similar morphology but
varied histogenesis. Because of their structural
similarity to the tissue fibrocytes, these cells
often are considered to be fibroblasts. However,
in some tissue cultures they are undoubtedly
tumor cells which morphologically closely simu-
late fibroblasts.
Söltz-Szots using a different tissue culture
method employing explants in a chicken plasma-
umbilical cord extract clot and a feeding solution
of carcinoma acities fluid, Hank's buffered salt
solution and umbilical cord extract reported suc-
cess in short term tissue cultures of certain malig-
nant skin tumors including basal cell epitheli-
omas (3). It is of interest that in an earlier pub-
ication (4) the same author was able to culture
normal human epidermal cells with the same
method but was unable to induce growth of such
cells using Medium 199 and calf serum, a feeding
solution similar to that used in our studies. In
general, long term tissue cultures of human kera-
tinocytes has met with failure with a few notable
exceptions (5, 6, 7).
Anderson recently reported that human blister
fluid is less toxic than human serum for both
tissue cultured epidermal and superficial basal
cell epithelioma cells (8). The studies reported
herein employed autologous as well as pooled
human serum and it is possible that the out-
growths could have been maintained for longer
periods had blister fluid been used. This will be
attempted in further experiments.
SUMMARY AND CONCLUSIONS
Different morphologic types of cellular out-
growths were found to occur from basal cell
epithelioma explants using the described tissue
culture technic. Of particular interest were the
outgrowths of sheets of epithelial cells which oc-
curred in three out of eleven culture series. In two
series these sheets grew out in a liquefaction pool
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rimmed by "fibroblastic" cells oriented circum-
ferentially and then extending in a radial pattern.
While it seems likely that the epithelial cells
represent in vitro proliferations of the epithelial
component of the basal cell epitheliomas, it is
possible that they are outgrowths of normal
adnexal structures present in the biopsy explants.
Reasons are given why it is thought that the
sheets of epithelial cells arise from the tumor
tissue.
ADDENDUM
Since the preparation of the manuscript the
following apropos publication has appeared:
Dobrynin, Y. A.: Establishment and character-
istics of cell strains from epithelial tumors of hu-
man origin, J. NAT. CANCER INST. 31:1173—
1185, 1963.
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